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notice the security gained by the use of the very small diame-

I 
calculated as being equal to 20 men. As is claimed for all 

tel' of the long-stroke cylinders and the short length of short- our coal-cutters, a great saving is effected by the quantity of 
stroke cylinders. They are made of steel. and their forms large coal brought down, that by the machine being fully 
enable the production of cylinders of maximum strength. Cast I two-thirds large, against half coal and half burgee by hand, 
iron cylinders, which are, when first put into work, fully 

I 
in a thin seam so hard that it could scarcely be worked by 

competent to withetand the strains brought to bear upon hand. 
them, are found to gradually lose their strength, so that their Messrs. Gillott & Copley's is a well-known Yorkshire 
fracture is only a question of time. The enormous pressure rotary machine, and one of them has been in operation at 
is apparently sufficient to destroy the coherence of the inner the Wharncliffe Silkstone Colliery, near Barnsley, for two 
portion of the metal until, by the destruction of the resist- years, in theParkgate and another seam, which are worked by 
ance of film after film interiorly, the outer portion remaining long-wall. The patentees are both practical mechanics, and 
more or less intact is insufficient to prevent bursting.-En- have devoted a great deal of time to perfecting their machine, 
gineel'. which has obtained a good reputation where tried, there be-
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iug now about 14 at work. Unlike other patentees, Messrs. 
COAL-CUTTING MACHINERY. Gillott & Copley charge £200 for each machine, and ask for 

no royalty. The weight of the machine isfrom14 to 15 cwts., 
IT is somewhat remarkable that during the last year or and the maximum quantity of work done is stated to be 24 

two bnt little has been heard as to the progress made in the yards per hour. The depth of the holing is 3 feet 4 inches, 
introduction of coal-cutting machines into our collieries. and the height 3 inches. The cutting is let by contract at 
At l)ne time, not so very long since, the subject created a 6Yzd. per lineal yard, and two men work the machine and 
gn _t deal of interest in nearly all mining circles, and con- lay the road. The price paid for getting the coal in the 
siderable correspondence ensued as to the relative merits of : Parkgate seam by hand is 2s. 4d., against Is. 7d. per ton by 
different machines that had been �ied at several coal mines .. machine, and in another scam 3s. 2d. by hand and 2s. 6d. 
All this we thought had quietly died out without hope of I by machine. The coal is worked by long-wall, banks bcing 
rcsuscitation, and we have just been rather agreeably sur- : from 30 to 200 yards long, and a great proportion of what is 
prised to have found that such is not actually the case, for' machine cut is largc, an advantage which belongs to all the 
it appears the mattcr was taken up by the Midland Mining I inventions brought out for superseding hand-work in the 
Engineers' Association, who appointed a committee to in- : most laborious and dangerous part of the miner's calling. 
spect the various machines and report as to their capa-! Thc machine patented by Messrs. Baird & Co. is heavier 
bilities. This has bcen done, and the report, in every way. than the othcrs, the one at Elemore Colliery, Hctton, in the 
complete and interesting, has been issued. Before going county of Durham, weighing 27 cwts., the cost being about 
into detail�, we may remark that the value of a machine. £250, there being no royal1y. It is worked by compressed 
over manual labor in cutting coal consists in the greater I air, there being 1,564 yards of 6-inch piping and 200 yards 
rapidity with which the work is executed, and the little! of 5-incll pipes. The coal cut is about 5 feet 8 inches in 
waste that is  made in the operation, so that the production i thickness, the floor being strong clay, with iron-stone. The 
of a given quantity is obtained at a much less cost than by j line of cleavage is north and south, and the machine cuts in 
hand. The coal itself is also brought down in much larger I exactly the opposite direction, and the coal is chocked after 
pieces, while the danger incident to "holing" by hand being cut, so that when the chocks are drawn the coal 
is altogether removed. One of the principal drawbacks, comps over by the weight of the superincumbent strata. In 
however, appears to be the cost in the first instance of con- some instances, it appears, the mode o f  working is b y  hand 
ducting the motive-power, in all cases we believe compressed hewing the first time over, when pillars are left standing 60 
air, from surface to the workings below. A couple of years yards north and south and 20 yards east and west. These 
since, however, Mr. Hurd, of Wakefield, patented an inven- are afterward entirely worked off by the machine, the 
tion for compressing air in any part of the mine, and could length of the face being about 120 yards. The coal is cut to 
this be carried out one of the greatest difficulties to the gene- a depth of 2 feet 8 inches, the height of the hole being about 
ral adoption of machinery for under-cutting coal would be 2:}-1 inches. The result is that there is 12 per cent. more 
removed, but we are not aware that the invention has been round coal by the machine than by hand, while on the 
practically tested at any place. But we do know that where average 15 yards arc holed in an hour. From the particulars 
m (chines are now at work there are 700 or 800 yards of pip- ! we have been able to give with respect to the various coal
ing required, and, of C01use, this will go on increasing as I cutting machine� now in work in different parts of the king
the coal is taken away. Yet with this undoubted costly I dom, it will be se('n that they have many advantages when 
it�m in connection with machinery worked by compressed· compared with what can be effected by hand, so that they 
air in our mines it has been found that the outlay in the first should be looked upon by our colliery owners as of the 
instance is soon repaid by the saving effected in every other greatest commercial importance. Were they to corne into 
way. At the present time it docs not appear that there arc more general use we should hear very little about strikes on 
more than four or five different patented machines in opera- the part of our colliers, seeing that in cutting by machine 
tion, and these are, we understand, principally confined to an ordinary man can perform the necessary work; but 
Lancashire, Yorkshire, and the North of England, although where taken kindly to, the miners would be insured against 
the,y arc capable of cutting the harde�t coal we have, and accidents by falls of coal or roof, by which so many lives arc 
wlnle a man with a pick can make but little impression. annually lost. The working places would also be much 

Of the machines at work the best known probably is that healthier, seeing that a less extent of working places would 
of the Messrs. Firth, of Leeds, which is a pick worked by a be open, and the air, having a shorter distance to travel, 
bell-crank lever, the action being exactly the same as that would become less impregnated "ith gas. Of course there 
used by a miner when engaged in under-cutting, and has is the first outlay to be looked at, which is certainly heavy, 
been at work for several years at the pits of the West Ards- but in an ordinary colliery that would soon be recouped, and 
ley Coal and Iron Company, near Leeds. It was invented after that there would be a large margin of profit. In the 
so far back as 1861 hy Messrs. Donnesthorpe, Firth & present state of the trade, when coal is so plentiful and profits 
Hiclley, but several improvements since then have been made so very small, the cutting machine appears to hold out ad
by Mr Firth and his son Mr. S. Firth. The other machines are vantages which colliery owners shoul<1 not be slow to avail 
on the rotary principle, do the work very well, and like the themselves of, and this we think is plainly shown by the 
pick do not require the attendance of a skilled mechanic. statement we have made as to what has been done at various 
All of the machines, it may be said, could be set to work plaee&.-J\{ining J011rnal, 
readily where the workings have been laid out on the long- ======== wall system, and so take the place of the men at once. Com
pressed air also is advantageous, more particularly in mines 
in which there is a good deal of gas given off, seeing that 
the ventilation is improved at the working face by the dis
charge of the cylinder full of fresh air at each stroke of the 
machine. From the inquiries made it appears that the 
machines of Messrs. Firth weigh from 15 to 16 cwts., and 
cost about £150 each, exclusive of the royalty. From 2;j to 
ilO are now at work in Durham, Y ork�hire, Derbyshire, 
Warwickshire, etc. At the W est Anl�ley Collieries there 
arc eight machines, with three air-compressors, which not 
only drive them but eight smiths' fires and four "special" 
pumps. The No.1 stearn cylinder is 20 inches in diameter, 
and the air cylinder 18 inches; No. 2 stearn cylinder 22 
inches, and air ditto 20 inches; and the No. 3 stearn cylin
der 17!'; inches, and air ditto 22 inches, the strokes per 
minute being respectively 37, 37, and 27. The air is con
veyed to the machines by means of 600 yards of 2-inch 
pipes. The diameter of the machine cylinder is 7 inches, 
the length of the stroke 12 inches, and giving from 50 to 90 
strokes per minute, as required. One of the machines has 
cut as much as 20 yards in half an hour, but the average has 
been put down at the rate of 28 yards an hour. While the 
party we have alluded to was down the pit one machine ran 
43 minutes, during which it cut 20 yards to a depth of il feet 
2% inches. This shows the value of the machine as against 
hand work, for a man in the same seam would not cut more 
than from three to four tons in the course of an ordinary day, 
the difference in favor of the machine as against the man 
being computed at Is. 7d. per ton. In the same colliery the 
cannel coal seam is so very hard that it cannot be cut by 
hand, yet the machine brought it down with comparative 
ease, cutting through a stratum full of pyrites. The cost of 
a plant, including two boilers, steam engine, ten coal-cuttinO' 
�ac�ines, pipes, receivers, fixings, and all other requisite� 

THE COMSTOCK MINES-INCOME OF ONE OF THE "BONANZA 
KINGS. "-The following comparison has been made of the 
fortunes of the two richest men of the civilized world (the 
Duke of 'Vest minster and Baron Rothschild) and Mr. John 
W. Mackay, who not more than 10 years since worked as a 
miner. The whole of Iris colossal fortune has been obtained 
from the Comstock Mines. The table shows a heavy bal
ance in his favor ;-

DUKE OF """-ESTMINSTER. ROTHSCHILD. MACKAY. 
Capital .. . , . ,£16,000,000 .. .. £40,000,000 .. , . £55,000,000 

Per year . . _ . . 800,000." . 2,000,000" ,. 2,750,000 
Per month . .. 60,000 .... 170,000.... 200,000 
Per day . . ... 2,000.... 5,000 ... 7,000 
Per hour... 90 .... 200 .. ,. 300 
Per minute .. 1+. . . 4." . 5 

MINING IN AHIZONA AND IN MEXICO. 

ary formation. Beds of amphibolic, porphyry, greenstone, 
amygdaloid, basalt, and other trap formations of an enor
mous thickness, cover the granite and conceal it from the 
geologist. The most ancient rock known in the district of 
Guanaxuato is the clay-slate, which reposes on the granite 
rocks of Zacatecas and the Peffon Blanco. It is ash gray, or 
grayish black, frequently intersected by an intinity of small 
quartz veins, which frequently pass into talc slate and schis
tose chlorite. Humboldt considered this clay-slate as a 
primitive formation, though the thin beds contained in it sur
charged with carbon approximate to a transition slate. Hum
boldt states moreover of the mines of Mexico that the com
mon feldspar belong� to the most ancient formations, as the 
mines of Pachuca, Real del Monte, and Moran, which furnish 
twice as much silver as Saxony, arc contained therein. We 
frequently discover only vitreous fchlspar in the porphyries 
of Mexico. The veins of silver of the Real de Catorce, and 
the Doctor and Xaschi, ncar Zimapan, traverse the Alpine 
limestone (Alpenkalkstein); and this rock reposes on a poud
ingue with siliceous cement, which may be considered as 
the most ancient of secondary formations. The Alpine 
limestone and Jura limestone contain the celebrated silver 
mines of Tasco and Tehuiltopec, in the intendancy of 
Mexico. 

The mines of Globe district, Arizona, MI'. Jacobs found to 
be also in the primitive formatioll, and are of the same char
acter as the great prodncing mines of Mexico. They arc on 
the western slope of the g reat Sierra Madre range. The 
vein matter contains spar and limestone intermixed through 
the quartz. The mass of the vein matter or gangue found 
in these great mines in Mexico consists principally of quartz, 
calcareous spar, hornblende, etc. The veins of Guanaxuato 
contain common quartz, carbonate of lime, pearl spar, 
splintery hornstone, crystallized feldspar, etc. Zacatecas 
contains quartz, splintery hornstone, calcareous spar, a little 
sulphate baryta, and brown spar. The most abundant 
metals are prismatic black silver, sulphuret or vitreous silver, 
mixed with native silver and silber-sehwartz. The Catorce 
gangue is decomposed, containing lime-spar, red ochre, and 
muriated and native silver. Tasco and Real de Tehuilote
pec contain calcareous spar, lacteous quartz, gypsum, oxide 
iron, galena, etc. The great produeing mines of Chili par
take of the general characteristics of the mines of Mexico. 
Henry Sewell, mining engineer, a gentleman of great expe
rience, in a ,letter appearing in the Mining and Scien(�fic 
Press of 187.2, describes the mines of Chanarcillo, Chili, 
which were worked from 1836 to 1848, a period of 12 years, 
and produced $20,000,000 from the surface down to a depth 
of 250 feet. The formation was compact limestone, and the 
vein matter was similar to the mines of Mexico, containing 
quartz, feldspar, lime, etc., carrying chloride and native silver. 
At the depth of 600 feet the same limestone formation was 
encountered again, and the sum of $25,000,000 additional was 
extracted in four years, the ores carrying ruby silver and na
tive silver. The amount of silver produced. in this forma
tion in Chile is about $.200,000,000 up to date. 

After giving some interesting particulars as to the pro
duction of Mexican mines, Mr. Jacobs concludes by remark
ing that for a long period of years the northern portion of 
Mexico, the States of Sonora and Chihuahua, as well as Ar
izona and New Mexico, have been almost exclusively in the 
hands of the warlike and barbarous Indians of the North. 
These depredatory bands have descended upon every incuba
tion in the way of mining enterprise, or anything tending 
to advance or extend civilization, retarding and holding 
back the Mexicans from the south, and the Americans from 
the east or west, from going in and prospecting or developing 
the vast and rich portions of the continent. It has been 
well known by the Mexicans for many years that Arizona 
abounds in rich and varied mineral wealth. Many times dur
ing the last century have they attempted to penetrate Arizona 
for mining purposes, and as often been driven back, and 
forced to abandon the country so long sought for; and it is 
only within the past two years tha t our Government has been 
enabled to silence these hostile tribes, and open up this country 
for prospecting and mining. Arizona is like the bordering 
States of Mexico-Sonora and Chihuahua-abounding in vast 
mineral wealth; and with the impetus given to mining in the 
last 20 years, together with the scientific advancements in 
mining and the modern appliances in working the ores, and 
with the advent of capital and American energy, Arizona 
will be enabled once more to open out her mines of wealth 
to the wondrous eyes of the world. 

MIS CELLA NEOUS ITEMS. 

Vapor Densities.-Notwithstanding the importance of the 
density of vapor of substances in relation to their chemieal 
composition, it has ordinarily been determined only for sub
stances whose boiling point is considerably below that of 
mercury, and researches like thoHe of Deville, Provost, and 
Graebe are quite exceptional. The reason, no doubt, is that 
Hofmann's method is generally applicable in laboratories, 
and requires only a few centigrammes of the substance, 
while the other method, invented by Dumas, involves a loss 
of nearly 3 grammes of substance. M. Victor Meyer has 
lately hit upon a new method applicable at higher tempera
tures than the boiling point of mercury. A non-volatile 
liquid (Wood's alloy) is substituted for the mercury. A bulb 
with upward-bent tube, filled with this alloy and a small 
weighed portion of the substance, is h�ng over .a bath of 
boiling sulphur, and the vapor volume IS ascertmned �rom 
the. weight of the alloy displaced by the vapor. A modlfi?a
tion of the method has heen proposed by MM. GoldschmIdt 
and Ciamician (Berichte del' Delltschen Clwillisclwn Gesell
schaft).--English Mechanic. 

IS estlmated at £5,000. 
Of the rotary machines, that of Winstanley & Barl{er, of 

Manchester, patented in 1870, has made considerable head· 
way, several of them being at work at Ince Hall, Tyldesley, 
Atherton, Platt-lane, and some other collieries in Lancashire 
as well as at mines in South Wales, Yorkshire, France, and 
Germany, there being no less than 24 at work The ma
chines made weigh f�m 15 to 20 cwts., and the cost is about 
£150, exclusive of the royalty. At the Platt-lane Collieries 
one of the machines has been at work about four years, and 
has given, it is said, every satisfaction. There are two 
cylinders to the machine, each 9 inches in diameter, the 
length of the stroke being 6 inches. To convey the air to 
tbe workings there are 350 yards of 4-inch pipes, 150 yards 
of 3-incll, and 250 yards of 2-inch. The air-compressor is 16 
inches in diameter, and the stearn cylinders the same, but 
there are other engines in the pit to be supplied with the 
motive-power besides the coal-cutters. It appears that 451bs. 
of steam pressure will compress air up to 70 Ibs. In the 
ordinary seam of coal the machine will under-cut 14 or 15 
yards a depth of nearly 3 feet per hour, each machine being 

TilE enormous richness of tIl(> mines of Mexico has long 
been almost proverbial, so that the miners interested in the 
Globe district of Arizona may fairly be congratulated on a 
closely similar kind of country to work upon. Within the 
past few weeks Mr. H. S. Jacobs, M. E., of San Francisco, 
has made a thorough inspection of the Arizona mines re
ferred to, and after more closely studying their structure as 
they progrc;ss in development, and the general geological for
mation of the rocks and the surrounding country, has made 
an exhaustive report, in which he remarks that he was deeply 
impressed with the striking analogy between these mines 
and those of Old Mexico. He explains that the mines 
of Globe district arc principally found in the primitive for
mation-granite. porphyry, clay-slate, and dyke-and follow 
the general stratification of the country. The veins are 
strong, well defined, and some of them are traceable for American Trees at Paris.-Among the vegetable wonders to 
miles in length. The vein matter is compo.sed of quartz, be exhibited at the Paris Exposition this yearwill be a section 
crystallized feldspar, yellow spar and limestone, carrying 

I of a trunk of a tree which was 90 meters high, from the 
chloride of silver, native silver, and some sulphurets and forests of the Mississippi. This section has a circumference 
silver glance; some of them carry a proportion of gale- I of about 20 meters. It may give some idea of the ditliculties 
na, copper, antimony, and arsenic. The veins of the Globe of navioation which are often encountered in the great 
district, and particularly the Veta Madre, on which is situ- Amerie�l rivers throngh the falling of such trees into the 
ated the Stonewall Jackson Mine, are exactly similar in their stream. A number of myrtle and citron trees are to be sent 
gener�l character, formation of the country rock, and th.eir from the small principality of Monaco, a�d in the park 
contamed gangue matter to many of the most productlVe of the Champs de Mars will also figure ItalIan poplars and 
mines in Mexico. This Veta Madre traverses the primitive chestnuts. 
formation, and carries native silver and chloride silver, with 
a !;\'angue of quartz, crystallized feldspar, limestone, etc. 
ThIS mine has produced, as far as developed, already some 
quite large masses of native silver, and the ores shipped to 
California luwe averaged the large amount of $12,6il8 per 
ton, which goes to show that this vein may yet in other re
spec!s more closely resC'mble some of the great mines of 
MexlCo. 

The Mexican veins arc to be found for the most part in 
primitive and transition rocks, and rarely in rocks of second-
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Carbonic Excretions.-M. Forster, of Munich, has recently 
determined, with a Pettenkofer apparatus, the excretion. of 
carbonic acid by a large number of children, from the suckmg 
stage up to ten years, and he finds that for 101dlogrammes 
body weight they always excrete about 10 to 12 grammes 
CO2, or nearly three times the quantity giveI,l by adults 
in similar circumstances. Hence a comparatIvely larger 
supply of food is required for maintenance of the body i 1 

children than in adults. 
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